a b s t r a c t
All mobile organisms rely on adaptive motivated behavior to overcome the challenges of living in an environment in which essential resources may be limited. A variety of influences ranging from an organism's environment, experiential history, and physiological state all influence a cost-benefit analysis which allows motivation to energize behavior and direct it toward specific goals. Here we review the substantial amount of research aimed at discovering the interconnected neural circuits which allow organisms to carry-out the cost-benefit computations which allow them to behave in adaptive ways. We specifically focus on how the brain deals with different types of costs, including effort requirements, delays to reward and payoff riskiness. An examination of this broad literature highlights the importance of the extended neural circuits which enable organisms to make decisions about these different types of costs. This involves Cortical Structures, including the Anterior Cingulate Cortex (ACC), the Orbital Frontal Cortex (OFC), the Infralimbic Cortex (IL), and prelimbic Cortex (PL), as well as the Baso-Lateral Amygdala (BLA), the Nucleus Accumbens (NAcc), the Ventral Pallidal (VP), the Sub Thalamic Nucleus (STN) among others. Some regions are involved in multiple aspects of cost-benefit computations while the involvement of other regions is restricted to information relating to specific types of costs.
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1. Introduction
Historical/background information
Some of the earliest laboratory studies of motivated behavior led researchers to observe that most complex behavior tends to occur in bouts and that specific behaviors such as feeding or grooming can be characterized by their frequency, intensity, temporal distribution and direction towards or away from a particular stimulus. One of the prominent researchers of the day went so far as to say that identifying the factors responsible for the initiation and termination of these specific bouts of behavior would be the central problem for experimental psychologists to understand (Richter, 1927) . Over the years there have been numerous theories of motivation put forth (Bolles & Moot, 1972; Hebb, 1955; Hull, 1943; Young, 1961) , each of which has been influential in stimulating what has been a continuous stream of experiments and research on this topic. There exist excellent reviews of many of these theories and concepts (Berridge, 2004) .
Almost a century later, researchers from numerous fields including psychology, psychiatry, and neurobiology are still actively studying goal-directed motivation, which is the name that has been given to the set of biological and psychological processes which guides behavior in pursuit of a goal. Research in this realm of behavioral neuroscience has come a long way toward understanding the wide array of factors which come together to modulate goal-directed action. Neurobiologists are uncovering the
